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lUVESTIGATIGN OP II^/ESTlCElITa 
IK ELECTRIC UTILITIES IK WISCOKSIK. 



Section 1797in-3 of the Public Utilities Law passed 
by the Wisconsin State Legislature in 1907 states Every 
Public utility is required to furnish reasonable and ade- 
quate service and facilities* The charge made by any public 
utility for any heat, light, water, or power produced, 
transmitted, delivered, or furnished, or for any telephone 
message conveyed or for any service rendered or to be rend- 
ered in connection therewith, shall be reasonable and just, 
and every unjust or unreasonable charge for such services 
is proliibited and declared unlawful* In order to provide 
a means of determining whether the services renoered by any 
public utility are adequate and that tlie charges for such 
services are reasonable the legislature created the Rail- 
road Commission and defined its powers as follows: Section 
1799m-2- ■ 

••The Railroad Commission of Wisconsin is vested with 
power and jurisdiction to supervise and regulate every 
public utility in this state and to do all tnings necessary 
and convenient in the exercise of such power and jurisdict- 
ion* 
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One of the moat Important duties required of the Com- 
rnission by this law, is stated in Section 1797in-5, ••The 
Commission shall value all tne property ol every public 
utility actually used and useful for the convenience of 
the public etc,** Since the problem of design and operation 
of public utilities are questions of engineering practice and 
judgment it was necessary that the Commission organize a com- 
petent engineering department to make appraisals to deter- 
m.ine the value of the property used and useful for the public 
convenience. This engineering department is in charge of one 
chief engineer and his assistant and is divided into nine 
divisions which are as follows: 

1. Railroad Valuation Division 

2. Overhead Valuation Division 

3. Electric Machinery & Rolling Stock Division 

4. Mechanical Division 

5. Meter and Gas Distribution 

6. Safety Service Division 

7. Gas Valuation' Division 

8. Gas and Electric Service Division 

9. Land and Buildings Division 

Since this paper deals only with Electric Utilities 
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3. 

we shall pay attention to the methods of proceedure of the 
Electric Division only. In making an inventory of an Elec* 
trie Utility plant, the Engineers use the following classi- 
f ication* 
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4. 



Joint Enginedring Dept. September 1911, 

Wis* Tax & R^R. Commissions 

CLASSIFICATION OF IIJVEKTORY 
for 

ELECTRIC UTILITIES 



A. LAKD 
A 1- Power Station Land 

A 2- Substation Land 
A 3- All other Lands 

B. TRANSMISSIOII & TISTRIBUTIOK. 
B 1- Transmission System 

B 2- Distribution System 
B 3- Transformers 
B 4- Meter* 

B-5- Commercial Lamps and Lamp Equipment 
B 6- Municipal Contract Lighting System 

C. BUILDIIJGS & MISCELLAKEOUS STRUCTURES. 
C 1- Power Plant Buildings 

C 2- Substation, Transformer Station & Storage Battery Bldgs. 
C 3- General Offiee Buildings 
C 4- Miscellaneous Buildings 

D* POWER PLANT EqUIPLCENT. 
D 1- Steam Power Plant Equipment 
D 2- Gas Power Plant Equipment 
D 3* Hydraulic Power Plant Equipment 
D 4- Boiler plant Equipment 
D 5- Producer Gas Equipment 
D 6- Dams, Canals & Flumes 

D 7- Substation, Transformer Station & Storage Battery Equipt, 

E. GEKERAT. EQUIPITSNT. 
E 1- Utility Equipment 
E 2- General Office Eqikipment 
E 3- Shop Equipment 
E 4- Hiscellaneous Equipment 

F* PAVING. 
F 1* Paving over Trenching 

G. FJ.TERIAL & SUPPLIES. 
G 1- Electric Line Supplies 
G 2- Power Plant Supplies 
G 3- General Office Supplies 
G 4- Fuel 

G 5- Miscellaneous Supplies 
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Under each of the diviaionB given in the classifi- 
cation are listed all the items of property of the utility 
which are actually used and useful. The values for land and 
buildings allowed are based on general property conditions 
in the city in which the plant is located* Other property 
is valued largely on a basis of costs obtained from five 
year averages compiled by the Commission, Using this cost 
basis the total cosrt new is determined to which is added 
twelve per cent to cover engineering, contingencies etc. 
during construction. When making the inventory a condition 
percent is placed on each item and by means of a deprecia- 
tion curve the present value is obtained. Each inventory 
shows the total cost new and the existing value. Since 
only the cost new affords a means of comparison of plants 
this is the value used throughout this paper. 

In addition to the inventories made by the Engineers, 
each company is required to send in a report at the end of 
each year shewing among other things its financial accounts, 
amount of power generated, means of generation, number of 
customers served, and such data as is required by the Com- 
mission. From these reports tne general operating data for 
the plants included in this analysis has been obtained. 
Effort has been made in every instance to secure the operat- 
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6. 



Ing data for each plant as of the date of the inventory 
80 that units could be computed on a comparative basis. 

Table 1 gives a list of the utilities considered in 
this investigation together witn the cities supplied, 
the date of valuation, the total cost new, and the present 
value. 
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It will "be observed that tiie utilities are placed in 
the order of their cost new, ranging from a maximum of 
$4,267,418 for the Milwaukee Electric Railwa^^ and Light 
Company to $13,472 for the Menominee Pall Electric Company. 
Of the forty two plants appraised, twelve have a cost new 
over $100,000, fifteen from $40,000 to $100,000 and fifteen 
below $40,000* Since the plants are of widely varying ages, 
it is apparent that the present values would not necessar- 
ily range in the same order as that of the cost new. The 
maximum present value $3,494,310 is that of the Milwaukee 
Electric Railway and Liglit Company while the minimum pre- 
sent value of $13,134 is that of the Menominee Fall Elec- 
tric Company. Prom the difference of the dates of valua^ 
tion it is obvious that the slignt differences in the 
present value may also arise^ Table No. 2 giving the dat^ 
when the company first began to sell, the age of the plant 
at the time of valuation, the ratio of present value to 
cost new in percent and the cost per K.W. follows 
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14. 



Tills table shows that the age of the plants from the 
time they first began to sell electricity up to the date 
of valuation varies from one to twenty four years. With 
the exception of one plant, all thowe whose age is lees 
than three years are above the median in ratio of present 
value to cost new, and all "but two, above the median in 
cost per K*W* Capacity. Of those fourteen or more years 
of age fifty per cent are below the median. This would seem 
to indicate that the cost of plants of a later date are 
somewhat higher than those of older design. The reason 
for this may be found in the fact that although materials 
and apparatus have not increased in value in the last ten 
or more years, plants are installing better apparatus and 
much more auxiliary machinery in an effort to obtain 
higher efficiency. The cost new per K.W. capacity varies 
from a maximum of $403.00 to a minimum of $28.20 with an 
average of $216. The majority of the plants follow the 
average closely, the median "being $204.50. This result 
seems to be somewhat higher than the 'ealues usually 
given in text books, etc. In ratio of present- value to cost 
new the variation was comparatively small, from 64.4 
to 97.7 with an average of 76.6 and median of 74.7. These 
values indicate that this figure of 74.7 can be relied 
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upon as an average value of this ratio* 

Table No* 3 showing the population of cities supplied, 
method of generation, station capacity and out put follows. 
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Table No, 3 shows the great variation in population of 
the cities supplied, the population ranging from 919 in- 
habitants of Menominee Palls, supplied by the Menominee 
Palls Blectric Co, to 373,8i37 inhabitants of Milwaukee, 
supplied by the Milwaukee Electric Railway and Light Co. 
Thirty two of the forty two companies considered, serve 
cities having a population of less than 20,000. As is to 
be expected the majority are steam plants, twenty two of 
the plants generate their power by steam, eight by hydraulic 
and steam, five by hydraulic alone, five Dy steam and gas, 
one by hydraulic and gas, and one by gas. The maximum 
station capacity is 14,735 K.W* of the Milwaukee Electric 
Railway and Light Company and the minimum of 46 K.TmT, that 
of tne Bloomer Electric Light plant. The output ranges 
from t)7,500 K.W.H. to 46,231,871 K.W.H. The data shows that 
some of the companies did not record tiieir K.W.H* output 
this being due to the fact that the power was sold un- 
raetered or simply at a flat rate. 

Table Ho. 4 giving the connected load, tne aeraand, and 
the number of consumers follows. 
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This table shows the connected load consumers and 
demand data obtained from tne yearly reports sent in to 
the Commission by the companies. With the exception of 
eleven of the larger plants none have more than seven 
hundred suscrioers the minimum number being 58 for the 
Duck Creek Light and Power Co. The Milwaukee Electric 
Light and Power Co* has by far the largest number ol 
suscribers, 7,617, with the Madison Gas and Electric Co. 
leading all the other companies with 4,069. 

The connected load data shows that with the exception 
of the Milwaukee plant the maximum value is 5,628 K.W. 
for the Lacrosse City Gas and Electric Company and the 
minimum 40 K.W. for the Duck Creek plant. Most of tne 
compamies have a connected load less than 1,000 K.W. 
the median being 597 K.W. 

Tabfta 5 showing the distribution of valuation by 
groups follows. 




Digitized by 



Google 



24 



OK 

• H- 

M 3 

• m 

<t go 

cf 

O ^ 
3 O 

CO 9 
O 

• • 

CO o 
PC • 

0) 

»^ 

ID 



03 fl) 



• ^ ^ 
o 

— *i o 

t-» • o 

fl) o • 
o 



(» CD £1* 

M» 0) • 

lr« M 

ci" t-* M 

O CO fto 
O c^" 

^ • 

• o 

o o 

o • 



to 



CD 

CD OD H» 
W * * • • - 

CO ootf^Oi^oyo 



C7^^^M0^^-'->3-JCPOO 







^ < 


tx) C^ ^ CO 


M 


<D 


fi) 


(D fi> tt> 










9 C 




P« H* 


o 


H» 


O ct- 10 


O CT* * CD R 


M- < 


•J 




CO (D fi) 


H- o 1-3 *^ n 


(0 S> 




o 




^Ve^ »^ O 


O C 








fc) • on 


3 >% 


<D 


o 


CO 




(D 


(D 




O 


• 3 C*- (D 


CD 




M 


CD H* • 




09 






50 ♦ O 


CD M 






fia H H- 






• 






^ • 


ft) 






n M • ^ 








W • O 








• 










o 




O rt- O 0) 




n> 


o 


O H 


• • O CO 






• 


O 


o • • 


o t-« 






• • 










O 




• 






o 




O 






• 


• 


O 








o 


• 


• 






o 




O 






• 




o 

• 








to 














4^ 


»-» ^D 


O 4^ M 





Oif^OOO Ji O r-» OJ O 

-o-ao^(X)r-'roiP^cioo 



*-» M H* JO <0 



Oif^HCPlO-aiDOOJOl 
OCOIOCXJCDM-OC^CX) 



M|0^-•^-»O^^DOlC^C/| 



04«o-oc^rooo-jf^OD 



M o 

^JO^^ocT»c;<cx)^oocrfO 



10 10 M 
H» ^ if^ 03 ^ 1^ 



^-•tooJ^^•p»'C/^o^o^45k 



l-^C>Jrf^WH»*OCJlO->3i^' 



o 
o 

% 

ft) 



3 



CO 
M 

txi 
G 

HI 

o 

c 

<^ 
> 

o 



CO w 
m CD 

CD • 

B 



♦d *d 
•o M g 
c 0) H 



CO td 
^ 3 S 

C CD H- M 

O O CD P« 
C 

C fil CD 3 

CD I 01 
CD 



td CP 
• 

a 

o 
a 
►d 

CO 



Digitized by 



Digitized by 



Google 



25 



^ hi 


\j 




^ • 












(ft 9 o 


O 


w 










V J 




P- 








ft o 








• 






a CI 

^ 2 






(ft 






(ft 










•< 








t$ 




M 
4 


H* ra 


H- 


• 








fh 


tr« M 


•-» 






rt^ 




m 




H» 


tr« 






O 






• .^^^ 


(ft 






(ft 










W 




• 


















bd 






< « (ft 
















• O M 


• 




a) 




• 




»> 


O o • 








• 








o ♦ o 


et- 


• ^ 


rl- 


O 




M » 




• 


• 


O >i 




o 




• 3 






o • 




• 


• 




• 






• o w 






M 


O 


H 




o 








fi) 


o 


M 




• 






• 


3 


• 


(ft 


• 








o 


rt- 






CO 




(ft 




o 

• 



C 3 
O ^ 

COM 
Q> ft) • 

• • ^ 

tr< t-» M 

O ft> 
O --^ 



^ H* C 3 
H-»0 3 Ct- 
rl" O • M- 

(ft 3 

^ • o 

cf d- fed 

(ft • t-« M 

M<U d- 

tr* • (ft • 

• o»d o 

tr< o c*- o 

d" • • • 



o 
o 



o 
o 

d- 



o 
o 



(ft 

Hi 
(ft 

O 

3 



CTi -O O OJfOC-^Ci 

OOOOMOO CJ. oo^o 



i-» ^D 

locPC/Jcroooc>iOMH»ioa> 



(ft 

fi) 

CO 

(ft 



CI to 



<0 O p. 00 CP o 

o • ^^ o 
O Oi O I o o» o 
I 



u we 

(ft fl) o 

C 3 

(ft 03 O 
»i C (ft 
(ft 3 
0) 

d- Q ♦ 

• fl) |H 

ft» » d- 
h:j MR- 

• • W 

o t-* »i 

O d- • 

• • O 

ft» o 

o 

d 



3 o 
o o 

c 

(ft it^ 

p- • 

» o 

» o 

• o 



^-»ofo^^oJOCJ^looJ(^^ooJ 

M^M^MCiOOIOOOOC 



-ocnaioj(^040oooroo 



•NC^CrCTC^C^MOJ^W 
(7kMir^M|0->3tOCnODO 
CJ^O^->3^DO<DOM->3lf^ 



MMMMMMMMMM 

o^D^Dc^o^M•f^c>cpo 



oroo30^-3roo»f^i^'0(jic^ 

OC/JMCJ»rf^MO^OlJCCiit^(?^ 

o^(oc>»(j>OMaiMCP<j)oo 



Mo^olo^o^o^oM^Do^o^ 
cPcoOMroifs-cr ^i^ojo 

^M»^(TiM0DcOCrciMO 

-^^oo^Do^o^o^^^to-oo 



C^00<D(X)M-C00->aifs.O 

loo3^^(>30(5>c^^D<DCl 



c7•^s^•^>Ol(3iM^DOo-3 
MCPio-arf^ir^c>>a)OJM 

(?>(3)-J01C^OJ»^->3CT^Ch 

l^'^D^Da^OMMOJ^^->^ 



o 
o 

3 



0) 
3 

P- 



d- d- 
(ft 

3 



W ^ ^ 

H- 3 (ft 

•d d- 



CO MR* W 
d- » C 
3 K M 

C (ft M 
O O 01 P« 

d- CT O 

C n (ft 3 

MC^ 

(ft • m 

01 



M 



o 



M 

c 

a 

c 
c: 

03 



3 
d- 

3 
C 
(ft 

P- 



Digitized by 



Google 



Digitized by 



Google 



26 



9 

O 



C0 

o 
(t 

H» 

(D 
D 

O 

c 

GO 

O 
O 



O 



O 

•i 

00 

o 

0) 

(I 
p- 

r»- 
O 



• H ,0 C 

M D C H p. 

0) ^ 

p. a:) 

(ft >^ 



(ft 

o 

3 



o 



:3 



c*fr> (ft 
CO r*- • • M 

*b • ^ • 

P O O 
>i O • O 



o 



0) 



o 
o 



W > O 

(ft 00 tr 

►1 £y M- 

!-». 0) • 

P< (D 

• rl" 00 

•i • < 

• • 

o ftp 
O CO 

w • 

• o 

o • 

o 



(ft CD 

O H- 
3 

H- O 
(ft O 

(ft o 
»» W 

e • 

fl) t-» 

H* • 
3 O 
(ft O 
• 

(ft 



o 

o ^D oj o) o 



C3 



»^ 

lo ^ 
ro o> ->3 



(ft 0) {D 

3 (0 C 

o d- ca 
CO (ft as 

9) 3 

Q ^ 
fl) H- • 
CO 00 tx) 

^ O 

fel • o 

M e> • 

O d" 



txl CO 

(ft fcr 
j-> (ft 

O CJ* 
H» O 

< (D 

• 3 

O 

ID H 

CO V- 

d 

• • 

o o 
o o 



H. C ID O H- 

CO P' M 

• • O H- ^ 
H CD • 

»1 • o o W 

d OQ • 
t-« • (ft O W 

W o 00 • 

ft> ^ d ftp ft> 
H O Q H» cl- 

o o 
o 



o 
o 



o 


• • 






U 


o 








M 


• 








c/: 






• 










o 










o 




M 






• 




!§ 


























M ro 


1 to ^ o 


C ^ 








• ^ c 1 








00 03 CP 03 


• »CJ 1 ( 




;o o 


<i -a 


O ^ CP iT:^ 


1 H» 3 H - 1 


o 


CX) 00 


lo o 


CP •T!*' 00 00 


• H- O 1 


^rj CP 








1 ID (ft 1 








M 


I 3 C 


<^ 








1 O 1 










1 (ft (ft 1 










O 00 1 


1 c:: d 








• 












H 3 






(MO 


1 1^ 1 


M C 






« « 


1 O 1 


O (ft 


CP ^3 


t> O tt^ ^ %o 


1 O 1 


fe5 P* 


o o 


(Ti ro cr- o M 


1 H» ( 




(31 CJl 


•P*^ Ol H» (7i CP 00 


• CO 1 


bd 













CP 

o 



10 

^^ 

CP 



C/) 



00-s3O »r^O->3C -OCPH* 

0iocr>ocpci-<J^(3i03 

CP<Jt>3Cnrf^M<CC/a^(30 



cpcpcp^-»tOl-»^D.^cpo 
c^orooo«ii5^«f**H'Ooc/i 



o 
o 

CD 
3 









1 H- flO O 


eo 10 


i mm ^ 




1 O O CD 


O -o 


1 • 3 (ft 




1 CO (B 



o 

rl- 
«> 



Digitized by 



Google 



Digitized by 



Google 



27 



<0 H 
3 O 
O O 



M c*^ H- 
»-» • 0^ 

W M c^- 
M Q} 
• 3 
O rl- 
O 



o 
o 



^ o o 
H« a p* 

3 O •< 
H- tej H« 
n- H» M 

o a 

W • 

^ • ft» M 
^ O • 
• O 1^ t-« 
O • <^ c*^ 

O • 

W O 
c o 

^ • IS 



o 
o 



o cs c 

^ ft* 

t-« r*- 
ci- • • 

^d CO 
►1 • a- 

o o to 

O • fi) 

M a 

03 M 

ID ^ 
3 



H- ►I 

a O 
3 

o 

O 

o 



H. IS) C 
»i C 3 
o»o • 

Com 

ft) • 

• • ^ 

t-« t-« .-^ 

• • 3 

O <4- 
O RP-^ 

• ^ ^ 

^ O 

• tJ' 
O 

O Q) 

• 3 

O 
3 

a> 



tr H- c: 3 

c+ o H- »xj 
CO 3 <^CR) 
4 • o ^ 
» tr« a 

^ <PQ t-* H» L-< 

^ c»- • L-«^ 

W tl H- t 
t-l ^ »» 

fl) • 

O CD C-l O »i 
O 1-1 CP • « 

O CD • 
01 

o 

3 



03 O 
C 3 
J< ^ 
0) o 
C CD 

O • 

a 

M 

CD >xj 
O ^ 

m 

ci- O 



o 
o 



o 



•r^ ^ 

H» if^ CI 



ro »-» 00 

JO 03 cr O C7i 
O M O OJ 



^ ^ it^ O C3i lO OJ OJ 

















1 H 
















1 o 


M Oa 


c?> 05 ro ro 


ro 


Ci C53 »-» en 


Oi C^ 


Oa 




1 o 


»^ cn cn M if^ 


^ ips. «0 CP o o 




to 


o to 




to 


1 H» 


CI Oi O ^ M <3i 


^ O O O OJ 






o o 


UD 




1 m 



C^ o 

oo 



to M 

c^ to 

to CJi 



o 



^r-'l-'tOMMtOtOrOlOlOM 

tOCrJC^MCiH»if^OOJ»J^-JlO 
H»CrJCiOi(X)»ra^OJ(3D03HCltO 
CiCX)OO4^OI0O00CX)0at0 



lOOaOJOJO^rf^iJ^CiCiCi 
-Ji^^C^-OC^H'OCJiMil^ 

(Docpoic^Oi-'cioa)^ 
cioo^toifs-H»ioa>o(X) 



o 
o 

3 



> HdO 

3 H- 
M H- O 
fl) c+ CD 

3 c: 
o n 

CD CD 
OB 



H* ID O 

o o oa 

• 3 CD 

09 CD 



o 

09 



w 

M 

bd 

a 

O ^9 
< CI 

> o 

H 3 
M c*- 
O H. 

fel 3 

W CD 

H< P- 

o 

c 
a 

^d 



Digitized by 



Digitized by 



Googl 



The values given in this table were obtained from the 
detailed inventories made by the Commission's Engineers 
and follows the inventory classification previously 
given oil page 4« Only those parts of tue valuations due 
to light and power businews are given; wherever a company 
supplies power for railway work the percentage investment 
due to this phase of the business has been deducted. The \2fo 
added for engineering and superintendence is not included 
in the values given. Leaving tne Llilwaukee plant out of 
consideration on account of its enormous size compared to 
the otJiers we find that the total investment varies from 
^^466, 141 for the La Crosse City Gas and Electric Company 
as a maximum down to $11,215 for the lAenominee Palls Elec- 
tric Company as a minimum. About twenty four per cent of 
tjie plants are above ^^100, 000 total investment, about 
thirty four percent below $30,000 and the remaining forty 
two percent between tnese limits. 

The following table snows the percent distribution 
of investment by groups. 
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In Table 6 it will be observed that the percenta ge 
distribution for land and also buildings and miscellaneous 
structures varies greatly while that of tiie distribution 
system and power plant equipment is fairly constant* The 
maximum investment in land is 2Q.b% that of tne Duck creek 
Light and Power Company and tne minimum is but .20?S that 
of the Twin City Electric Company. The first company has 
an hydraulic and gas plant and tiius has a large investment 
in pondage rights while the second company is in tne north- 
ern part of the state where land is cheaper .By comparing 
Table No. 6 and No. 3 it will be found in most cases that 
the companies having a large land investment f^re either 
hydraulic or are located in populous districts. 

The maximum distribution investment, 74.6^, is that 
of Rhinelander. This is due to the fact that the Rhine- 
lander Light Company purchases its power and consequently 
hag 3 nrall power plant investment. This would make the 
total investment rather low hence the percentage investment 
in distributiom would be high. Kenominee Palls has a 
maximum power plant equipment of 62.5^ which ariBes from 
the duplicate equipment at this plant. The apparatus is in 
poor condition and is operating at low effiency. If either 
equipment were ruaming at a good efficiency and were re- 
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liable the other would be dispensed with as an unnecess-. 
ary expense. The values obtained for power plant equip- 
ment and buildings and miscellaneous structure do not 
vary much, the average for power plant equipment being 38 •8j? 
and the median 36#35jS while the average for buildings ana 
miscellaneous structures is lb. 25^ and the median 12. 7o^. 
The other items show the naturally small percentage invest* 
ment in office furniture, tools, implements, horses and 
wagons • 
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It was noted in connection with Table No* 6 that the 
per cent investment in land varied to such an extent on 
account of local conditions that no relation between 
the size of tne plant and the amount invested in land 
could be determined. For this reason Table #7 shows a 
correspondingly wide variation of investment per unit in 
land* There seems to be no chance of predetermining what 
the land investment per K#W. station capacity or per lOOO 
population for instance should be. We find a variation 
of from 0#32 to 86.0 dollars invested in land per consumer; 
from 0*09 to 83. dollars per K*W* station capacity ;and from 
2.13 to 4430,0 dollars per ICOO population supplied. The 
average and median values obtained from this Table mean 
very little. Its only value as a table is for finding tue 
distribution of land investment for any particular plant. 
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The variation of investment per unit in distribution 
system for the various plants is much less than for any 
other division of total investment. The reason for such 
uniformity lies in the fact that in most cases the area 
covered by the distribution system bears a very close re- 
lation to the size of plant and also to the population of 
the cities supplied, so that even tho the type of system 
used differs with undivided plants, the investment required 
per unit is very uniform* Red Cedar Valley El. Co. has the 
lowest investment per consumer on account of the fact that 
the local distribution system is the one used by the old 
yunicipal plant and part of them is still owned by them 
although used by the present company. The Milwaukee El.Ry, 
& Lt* Co. has the maximum investment per consumer. This 
company has a very large distribution system to supply the 
lighting of Milwaukee and surrounding suburbs* The consumers 
supplied in the city are not in proportion to the size of the 
the plant however, there being some small companies suppljring 
limited areas in the down town district. Both of these facts 
tend to make the investment per consumer very high. It is 
hardly fair to make a comparison along any line between a 
company of this size and the other plants in the state. 
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The maximum investment per K.W. station capacity ob- 
tains in the case of the Ashland Lt* Pr.7 St. Ry.Co* They 
operate several small plants so that the proportion be- 
tween capacity and area covered by the distribution system 
of these plants tends to make the investment per K.W. 
capacity high. The average and medians for this table agree 
very closely so that these figures may be taken as repre- 
sentative in average cases. 
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The investment per unit in power plant equipment as 
shown in the preceeding table is fairly uniform for the 
various plants. Per consumer this investment averages 47.3 
dollars with the median 40.4* The Milwaukee El*Ry*& Lt^ Co. 
has a maximun investment of 135 dollars per consumer due 
perhaps to the fact that a great many of their consumers 
aee users of very large amounts of power for industrial 
purposes. One would expect the investment in power plant 
equipment per K#W. capacity to be practically the same for 
plants of the same type and altho this investment varies fron 
from 129 dollats to 15.3 dollars the average is 62.2 
and the median 61.2 showing that the average figure is a 
representative one for the majority of cases. The invest- 
ment per 1000 population shows a similarly close relation 
between the average and the median but the other columns 
of the table show a very considerable variance* Hadison 
Gas &: El. Co. has the largest investment in power jplant 
equipment per 1000 population due no doubt to the fact that 
this Company has a great many suscribers in proportion to 
the population of the city and the conditions are such that 
the consumption of power per consumer is large. 
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Table 10 giving the investment per unit in buildings 
and miscellaneous structures is unimportant in comparison 
with the investment per unit in land, transmission system and 
power plant equipment* The Duck Creek Light and power Co. 
has the maximum investment of ^^S.OOp^r consumer in "buildings 
Table iro»6 shows that Duck Creek has an investment of 22. A% 
in buildings while the average is 15.25^. Also Table No. 4 
shows that the Duck Creek has the minimum number of con- 
sumers, nence the reason for the maximum unit investment. 
The Fellen Lignt Sc Water Co, has a maximum investment per 
K.W. station capacity due to its small station capacity of 
60 K.Y/, and its buildings investment of 45.6^. In general 
it W(bll /oe found that the smaller stations have the higher 
investment per unit in buildings, and Uie reasons for tuis 
can be obtained from a consideration of tne previous 
tables, Tne averages and medians of Table ITo.lO do not lie 
very close together consequently one could not expect to 
obtain any very definite data regarding the £nvestment in 
buildings. 

The fonowing curves were obtained from the data 
given in Tables I to 5 inclusive in an attempt to deter, 
mine whether or not any general relations coula be es- 
tablished between the various costs and other character- 
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isticB of the plants. As will be seen the variation 
from any definite relationrship is very marked in 
every case due tothe effect of local conditions for 
each plant. In order to determine any satisfactory 
curves showing these relationships, local conditions 
for each plant would have to be analysed and allowances 

made. No attempt has been made to do this for these 
plants. The curves obtained however may very well be 
considered as representing average conditions. How nearly 
these average conditions may be relied upon can be seen 
from the general distribution of the points representing 
the plants. The figures present nothing more than is 
given in the table and are merely inserted so that 
any one familiar with the use^of such curves can tell 
at a glance the approximate conditions which should 
Obtain in the average case^ 
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